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RUSSIAN WILD-RYE
By George A. Rogler, agronomist, Division of Forage Crops and Diseases, Bureau

of Plant Industry, Soils, and Agricultural Engineering, Agricultural Research
Administration

RUSSIAN WILD-RYE (Elymus junceus Fisch.) is an introduced,
long-lived perennial bunchgrass adapted to the semiarid conditions

of the northern part of the Great Plains and Intermountain States.

It is especially useful as a pasture grass for spring and summer grazing.

Russian wild-rye remains palatable during its entire grazing period
and is readily eaten by sheep and cattle.

The native distribution of this grass is extremely wide. It grows
naturally on dry, saline soils of the steppes and steppe slopes from
Iran northward to the lower Volga River and lower Don River regions

of the Union of Soviet Socialist Republics eastward into western
Siberia and across Asia to Outer Mongolia.

History and Development in the United States

The first recorded introduction of Russian wild -rye was in 1927,
when a locally grown variety from the Western Siberian Experiment
Station at Omsk was received by the United States Department of

Agriculture. Seed had been brought into this country a number of

years earlier, however, either in mixtures with other grasses or under
the name of some other species. In 1913 a plant specimen, sent by
the superintendent of the experiment station at Dickinson, N. Dak.,
to the National Herbarium, was identified as Elymus junceus. In
1923 a number of scattered plants were observed growing in a thresh-

ing yard at the Dickinson station near a grass nursery that had been
planted in 1907.

The 1927 introduction was sent to several agricultural experiment
stations in western United States for testing. The grass was grown
under observation in rows at the Northern Great Plains Field Station,

Mandan, N. Dak., until 1935, when small increase plots were planted.

Seed was collected from these plantings, and plots, several acres in

size, were established by the United States Soil Conservation Service,

at Mandan, in 1937. Spaced-plant nurseries were also established to

study breeding behavior and to select unproved strains. Seed was
sent to other stations for testing.

Seed was released to the general public in 1941 and 1942, when small
lots were sent to farmers in North Dakota and South Dakota. As far

as is known, all the Russian wild-rye growing in the United States,

except for a few miscellaneous strains in nurseries, originated from
the 1927' introduction, which traces back to the Mandan plantings.

Description and Characteristics

Russian wild-rye is a large bunchgrass, with erect, naked stems
about 3 feet tall, arising from an abundance of long, dense, basal leaves
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(fig. 1). The leaves are from 6 to 18 inches in length and up to one-
fourth inch in width; they are soft and lax. Plant color varies from
light to dark green, with many shades of blue green. The flowering

head is a dense, erect spike with seed that shatters readily when
mature.
The seed has awl-like awns, about one-eighth inch long, and short,

stiff hairs. The awns and hairs must be removed by processing be-

fore the seed can be satisfactorily seeded through a drill. Processed
seed weighs from 22 to 24 pounds a bushel. There are approximately
150,000 seeds to a pound. Germination is high, often exceeding 90
percent. Seed remains viable up to 5 or 6 years, but planting by the
third year is necessary for good germination and vigorous seedlings.

The roots are fibrous and may penetrate to a depth of 8 to 10 feet.

Approximately 75 percent of the total roots in the top foot of soil

are in the surface 6 inches. The roots have a wide horizontal spread

figure 1.—Typical bunch of Russian wild-rye grown under dry-land conditions.
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and may draw heavily on moisture for a distance of 4 or 5 feet.

Russian wild-rye grows best during the cool seasons, but its period

of summer growth is longer than that of most cool-season Plains

grasses. At Mandan growth starts approximately 3 days later than
that of crested wheatgrass, or about the first of April. The average
seed-maturity date at the same location is July 4, which is about 20
days earlier than that of crested wheatgrass. With favorable condi-

tions, growth will continue after seed maturity. Growth ceases at

about the same time as for other cool-season grasses. Its long season
of growth and its vigorous soil-feeding habit make this species an
excellent competitor with weeds after the grass is well established.

Russian wild-rye is also a strong competitor with other grasses or leg-

umes in mixed plantings. Under favorable conditions, this grass will

make exceptionally rapid recovery after removal of top growth. It is

superior to most Plains grasses in this respect.

Russian wild-rye is highly variable in plant size, color, height, erect-

ness, coarseness, number of culms (stems) per plant, seed size, and
many other characters. Some of the introductions since 1927 are
quite distinct from the first. As there have been only a few introduc-
tions, it is likely that much wider plant-type variation exists in its

native range than has been noted in this country.
The introductions that have been studied here are highly open-

pollinated. The breeding behavior is similar to that of crested wheat

-

grass, but the wild-rye is slightly more self-fertile than crested wheat

-

grass. Only a very few plants have been found to be completely
self-sterile. Inbreeding in general results in rapid loss in vigor and
usually in increased uniformity. Vigor is generally completely re-

gained with outcrossing.

Adaptation

The range of adaptation of Russian wild-rye has not been completely
determined. Successful plantings have been made in the general

areas where crested wheatgrass is grown. The major adaptation ap-
pears to be in the northern Great Plains and westward to the Sierra

Nevada and Cascade Mountains. Test plantings in Wyoming and
Colorado indicate that it may be grown on elevations up to 8,500 to

10,000 feet. It also appears well adapted to the lower Matanuska
Valley in Alaska. It has been grown for seed production as far south
as New Mexico.

Russian wild-rye is adapted to a fairly wide range of soil types, but
it is most productive on fertile loams. Preliminary tests indicate that

it may be of value for use on alkaline soils. This grass does poorly

on soils of low fertility.

Forage Value and Utilization

In areas where it is adapted Russian wild-rye will be most useful as

a pasture grass. Although hay yields have generalh' been much
lower than those of crested wheatgrass, in cultivated row plantings

Russian wild-rye often produces higher hay yields. Solid-drilled

plantings that are not more than 3 years old, on soil of high fertility

and with a moisture supply favorable for growth, can be expected to

yield as much as most other adapted grasses. The hay is of excellent

quality and highly palatable and nutritious. Good-quality hay can
often be cut from seed-production plots after seed harvest because
the leaves are basal and are not removed with the seed.



Despite its rather low forage yield, livestock gains on Russian wild-

rye pasture are generally high. The reason for this may be its high

digestibility and superior nutritive qualities. Grazing studies showed
that yearling ewes gained an average of 127 pounds an acre in 1949

and i950 near Bozeman, Mont., on dry land in the 20-inch-rainfall

belt. During the same grazing periods yearling ewes gained 98

pounds an acre on crested wheatgrass arid 141 pounds on Parkland
bromegrass. The pastures were grazed from May 26 to July 21 in

1949 and from May 22 to August 14 in 1950.

Although Russian wild-rye was an excellent spring pasture for sheep.

it showed no advantage, in terms of production and animal gain, over

crested wheatgrass at the Archer Field Station in Wyoming. It was
therefore used as summer pasture during June and July, when crested

wheatgrass was not so palatable or nutritious. Preliminary studies

suggest that Russian wild-rye may also be valuable for fall and winter

grazing. It was palatable at all periods during its grazing season and
was readily eaten even after the foliage had turned brown in the fall.

In the Pacific Northwest this grass appears valuable for late-summer
and early-fall use, when other grasses are neither palatable nor pro-

ductive.

In an experiment at Mandan, N. Dak., the palatability of Russian
wild-rye for yearling steers was not so high in the early season as that

of many other grasses, including crested wheatgrass and bromegrass,
but it was preferred after the middle of June. Steer grazing for

1944-48 averaged 53 days an acre for Russian wild-rye and 47 for

crested wheatgrass. Both grasses were grazed from the middle of

May to the last 2 weeks of June. Steer gains per acre were 114 and
110 pounds, respectively.

Because sheep and cattle differ in their preference for Russian wild-

rye over other grasses, it would appear that wild-rye should be planted
alone for pasture. "Where certain legumes are adapted, mixtures con-
taining both could be included. In the few grass-alfalfa plantings that

have been observed, the Russian wild-rye seems to crowd the alfalfa.

One reason forage yields of Russian wild-rye drop rapidly as stands
become older is a shortage of available nitrogen. Sod binding is com-
mon, and border effects on old plots are pronounced. Fertilizing with
nitrogen at Mandan, X. Dak., where the grass was growing on soil

low in fertility, greatly increased the yields during a 5-year period.

The average acre yield of hay on the plot that received no nitrogen
was 200 pounds; for plots that received 30, 60, and 90 pounds of

nitrogen the yields were 710, 1,450, and 1,950 pounds, respectively.

Establishment of Pastures

In common with many other grasses, Russian wild-rye is tender in

the seedling stage and requires favorable conditions for germination
and establishment. Generally, it is somewhat more difficult to es-

tablish stands of Russian wild-rye than of crested wheatgrass. It is

also more important that better stands of wild-rye than of crested
wheatgrass be established initially, because Russian wild-rye usually
produces few seedstalks hi solid plantings and not so many volunteer
seedlings become established to thicken the stand. Where there is

danger of soil blowing, a firm seedbed and protective cover are
essential.

The most favorable time to sow Russian wild-rye varies with tin 1

locality, the moisture supply, and the abundance of grasshoppers.



Seedings made both in fall and spring have been successful in the
northern Great Plains. Early-fall seeding, from August 15 to Sep-
tember 15, on fallow has met with greatest favor and success. A
light seeding of oats with the grass will prevent soil bloving on fallow.
The oats will also aid in holding snow over winter and protect the
seedlings from wind whipping. Other nurse crops should not be used.
Early-fall seedings can also be made in clean grain stubble if moisture
conditions are favorable, but growth will not be so rapid on stubble
as on fallow. Late-fall seedings, in October and November, can be
made in clean grain stubble so that germination will not take place
until the following spring. Spring seedings should be made as early
as possible. Good seedbeds for spring seedings are cornland, well-
packed spring plowing, and protected fallow.

A grain drill, preferably the press type with a seed agitator, should
be used for seeding. Broadcasting the seed is usually not satisfactory.

If broadcasting is necessary because the land is too rough for machin-
ery, some method of covering the seed, as disking, should be used.
The depth of seeding should not exceed three-fourths of an inch. Drill

spacings of 6 to 12 inches are satisfactory for pasture. Wider spacing
between rows may be better in the drier areas.

The rate of seeding should be approximately 8 pounds an acre. . If

alfalfa or yellow sweetclover is to be grown with the grass, the legume
seeding should be at the rate of about 2 pounds an acre. When the
grass is early-fall-seeded, the legume should not be planted until the
following spring.

Newly established stands should not be grazed the first year. Weed
growth is generally rather heavy, but it should be clipped only when
the growth is so heavy that the grass or legume seedlings are seriously

hampered. If clipping is necessary, it should be done only in cool

weather and at a height of about 6 inches. In early spring it is wise
to mow and remove any old, heavy weed growth that has remained
over winter. Stands are usually so well established by the second
year that weeds cease to be a problem.

Seed Production

The use of Russian wild-rye has been restricted by lack of seed. Po-
tentially, it is a good seed producer, but conditions for seed production
seem to be critical and are not completely understood (fig. 2). The
development of good seed-producing strains through breeding and
selection now appears to be the best solution to the problem. Strains

already developed, but not completely tested or available for release,

show increases of more than 100 percent in yield over the regular

variety. These strains also have larger seed of better quality. How
well they will hold up in production as the stands become older remains
to be determined.

Cultural studies at several places from 1940 to 1950 provided some
data on the seed-production problem. As seed in quantity is rarely

produced from close-drilled fields, all seed-production plots should be
spaced-row plantings. Rows should be used not only for dry-land

but also for irrigated fields. Under irrigation a 3-foot spacing can
be used, but for dry land the rows should be at least 3% feet apart.

Some rows seeded as wide apart as 7 feet have produced more seed

than those spaced 3K feet apart.

The rate of seeding varies with the distance between rows, but ap-

proximately 3 pounds of seed an acre should be used. Regular grain



Figure 2.—Russian wild-rye that ceased to produce seed after 3 years.

to be typical of the species.

This tends

drills, with the drill cups plugged to give the correct distance between
rows, can be used. A shoe-type corn planter also does a good job of

seeding; the shoe packs the ground beneath the seed and is not likely

to place the seed too deep. The seed should not be planted deeper
than three-fourths of an inch. When making row plantings it is often
advisable to add a small quantity of oats to the seed. The oat plants
will show up much more plainly than the grass seedlings, and the

rows will then be marked for cultivation. Weeds should be controlled

as much as possible in the seedling year, and two cultivations will

generally be needed each year thereafter. Russian wild-rye can be
seeded in either fall or spring, but no seedstalks will be produced until

the second season of growth. Most of the rules for establishing stands
for pasture seedlings apply also for stands for seed production.

It is important that seed-production plots be established on as fertile

soil as possible. Unless nitrogen fertilizer also is liberally applied,

seed production is likely to drop off rapidly. The rate of application
varies with the location, but it should not be less than 30 pounds of

nitrogen an acre and it should be placed in bands along the rows.
Rates as high as 100 pounds an acre ma}' be profitable. In the north-
ern part of the Great Plains, the fertilizer should be applied in late fall.



Farther south it may be more advantageous to apply it very early in

the spring or during the whiter. Seed yields as high as 400 pounds an
acre are not unusual from irrigated fields. A yield of 200 pounds is

generally the maximum that can be expected under dry-land conditions.

Russian wild-rye seed shatters readily when mature; it should there-

fore be harvested in the dough stage. This can best be done with a

grain binder. If the seed tends to shatter, it can be caught by shallow
pans that are attached under the header platform and under the

packer mechanism. Bundles should be small, and they should be
shocked immediately after binding. Shocks should be small. When
the bundles are thoroughly dry they can be threshed through a stand-
ard threshing machine. The seed shatters so readily from dry bundles
that every precaution should be taken to avoid loss. When threshing,

the clearance between the cylinder and concave should be as wide
as possible and the cylinder speed the lowest that will result in complete
threshing.

If the field is so large that binding cannot be completed in two or

three days or if seed ripens too rapidly, a combine can be used to

complete the job. Unless the combine is operated at low cylinder

speeds—not more than 1,250 revolutions a minute—the seed may be
injured . Cylinder and concave clearance should be as wide as possible.

Harvesting the seed by swathing and combining the swaths later

should not be done with this grass, as the seed loss is too large. Unless
the combined seed is spread out thinly for drying, it is likely to be
damaged by heating.

Russian wild-rye seed must be processed to remove the short awns
and hairs before it can be easily drilled. This can be done by miming
it through a hammer mill at a very low speed—about 1,000 revolutions

a minute—with a screen having about #-inch openings. The seed

can then be cleaned through a standard fanning mill.

Diseases and Insect Pests

Russian wild-rye is susceptible to a number of diseases, but none of

them are serious when the grass is grown for pasture in the area to

which it is adapted. Seedling blights that cause damping-off are

probably the most damaging of all the diseases. They often greatly

reduce the stands. Early-fall planting is a good method of avoiding
this loss. Seed treatment may also be effective. Foot and root rots

of mature plants tend to thin older stands in the eastern part of the

northern Great Plains. Powdery mildew occasionally does some dam-
age' in a cool, damp spring. Diseases that may cause loss in seed-

production plots are head smut, stem rust, and a fungus affecting

the lower internodes and causing lodging. The fungus disease was
observed for the first time in New Mexico in 1950.

Grasshoppers do more damage than other insects and may kill

stands completely in the seedling stage. Early-fall seedings are most
susceptible to injury because it takes only a few grasshoppers to keep
the seedlings clipped off. Mature plants are quite resistant. The
wheat stem maggot is damaging in some years. Blasted heads caused
by infestations of this insect are often prevalent in seed-production
plots. Infestations of red spider are not common, but in some years
this pest does some damage.
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